Abstract -We consider a delayed Pest-predator model under insecticide use. First, the paper considers the stability and local Hopf bifurcation for a modified Pest-predator model with time delay. In succession, using the normal form theory and center manifold argument, we obtain some explicit results which determine the stability, direction and other properties of bifurcation periodic solutions.
I. INTRODUCTION
With the rapid development of chemistry, many pesticides are applied in the world. However, insecticide pollution is also recognized as a major health hazard to human beings and to natural enemies. Thus it is required that we should combine pesticide efficacy tests with biological control research, so that the effects on the pest and the natural enemies are considered as a unified whole. Many researchers have been devoting to study the Pest-predator model. In this paper, our research is based on the Pest-predator models under insecticide use. However, here we consider the model with time delay.
Let x(t), y(t) denote the density of the pest and predator (natural enemies) at the time t, respectively. We could have the Pest-predator model as followings 21  a is the product of the per-capital rate of predication and the rate of converting pest into predator.
By introducing the time delay, the above system (1.1) can be written as the following form: 
The linearization part of the system (2.1) at the equilibrium (0,0) is as below: 
Separating the real and imaginary parts, we get
It is easy to see that: if at least one of the following conditions is satisfied:
holds, then Eq.(2.6) has two positive roots
holds, then Eq.(2.6) has one positive root  : But, it is clear that this can't happen since r > 0 forever. Then from (2.5), we can determine 
into (2.4) and differentiating it with respect to  yields 
Using the Riesz representation theorem, there exists a function
In fact, we can choose ),
Then system (3.1) can be rewritten as ,
The adjoint operator A * of A is defined by
where T  is the transpose of the matrix . In the remainder of this section, by using the same notation as in Hassard et al. [1] , we first construct the coordinate for describing the center manifold C 0 at . 0   Letting t x be the solution of (3.1) 
z and z are local coordinate for C 0 in the direction of q and q * .If x t is real, we will deal with real solution only.
and Eq.(3.11), we have we discuss the Pest-predator model. We know that the stability of Pest-predator varies with the parameters changing. What's more, we discuss the Pest-predator model with time delay (1.2). By adjusting the parameters _ , we more easily control the Pest-predator populations such that the population tends to our expected results. Although our analysis indicates that the dynamics of the Pest-predator model with time delay can be much more complicated than we may have expected. It is still important to research the Pest-predator population. We just investigate the positive equilibrium, as the (0,0) is not the ideal point. The point (0,0) means the pest and predator both go to extinction, so we hope the population can converges to the positive equilibrium, that is the predator can survival.
